Introduction {#sec1-1}
============

L'hermitte--Duclos disease (LDD) is an extremely rare cerebellar lesion of uncertain etiology.\[[@ref1]\] Since the original description, this entity has been known under a wide variety of names including dysplastic gangliocytoma of the cerebellum, purkinjeoma, ganglioneuroma, granular or granulomolecular hypertrophy of the cerebellum, diffuse hypertrophy of the cerebellar cortex, gangliomatosis of the cerebellum, hamartoma of the cerebellum, myelinated neurocytoma and gangliocytoma myelinicum diffusum.\[[@ref1]\] The pathogenesis and exact genetic alterations of this entity are unclear; it has been regarded as a developmental anomaly, a hamartoma, a manifestation of a phakomatosis and a neoplastic lesion.\[[@ref2][@ref3]\]

Since the first description by L'hermitte and Duclos in 1920, more than 230 cases with LDD have been reported in the literature.\[[@ref4]\] They described a 36-year-old man with hearing loss, headaches, vomiting, dizziness and memory loss who developed "mental distress" and died in a coma. An autopsy revealed a circumscribed region of widened cerebellar folia related to abnormal ganglion cells. Other cases with similar histological features were reported over the next several decades.

It is not only important for the neurosurgeon to be aware of this entity so as to differentiate from malignant lesions but also to distinguish it from other cerebellar malformations, which may be hypoplastic or dysplastic, focal or diffuse in nature, with brain stem and cerebral involvement, and varied natural course. Herein, we report a successfully treated case of LDD following a long history of vaguely defined neurological complaints in an elderly patient. Although there are previously reported cases, only one patient has previously been reported in the literature with posterior fossa mass causing obstructive hydrocephalus with cerebellar herniation and operated successfully.\[[@ref5]\]

Case Report {#sec1-2}
===========

A 73-year-old woman presented with a 15-year history of gradual onset, progressively worsening tremor and unsteadiness that had caused frequent falls. She was diagnosed with benign positional tremor 4-year ago, but no further radiologic workup was performed. In recent times, nausea and vomiting worsened the patient\'s condition and she was admitted to the hospital for detailed examination. She had a medical history of total abdominal hysterectomy and bilateral salpingo-oophorectomy procedure.

On examination, the patient had right facial paralysis, dysmetria and dysdiadochokinesia of right extremities. The patient had also right sided intentional tremor and slight truncal ataxia. The contrast magnetic resonance imaging (MRI) revealed right cerebellar mass with striated pattern, causing mass effect on the brainstem and fourth ventricle \[[Figure 1](#F1){ref-type="fig"}\]. "Tiger-striped" appearance in this patient suggested the diagnostic possibility of LDD. MR spectroscopy was planned but the day after, patient lost consciousness and pupillary light reflex disappeared. Emergency computed tomography (CT) revealed herniation associated with periventricular edema and the patient was admitted to surgery. The lesion was surgically removed subtotally. Histological examination confirmed the diagnosis of LDD \[Figure [2a](#F2){ref-type="fig"} and [b](#F2){ref-type="fig"}\]. Postoperatively, the patient recovered well, and her symptoms regressed. Control CT scan revealed opening of the fourth ventricle. There was no indication of Cowden\'s disease (CD).\[[@ref6]\] The patient is regularly followed-up in our outpatient clinic every 6 month. Her falls are not seen anymore. Her right sided tremor is getting decrease gradually. Right-sided dysdiadochokinesia and dysmetria are continuing moderately. Her right facial paralysis recovered completely. Total removal of the lesion is seen on postoperative T1-weighted MRI \[[Figure 3](#F3){ref-type="fig"}\].

![On T2 weighted axial sections, "tiger-striped" appearance characterized by alternant hyper-, and isointense bands (a, b). On T1 weighted sections mildly hyperintense mass lesion completely occluding the fourth ventricle, and compressing the brain stem (c, d)](AJNS-9-246-g001){#F1}

![(a) The normal small neurons of cerebellar granular layer is almost entirely replaced by abnormal ganglion cells. (b) there is an enlargement of internal granular layer of cerebellum](AJNS-9-246-g002){#F2}

![On postoperative T1-weighted magnetic resonance imaging shows total removal of the lesion](AJNS-9-246-g003){#F3}

Discussion {#sec1-3}
==========

L'hermitte--Duclos disease, or dysplastic gangliocytoma of the cerebellum, is a rare abnormality that often becomes clinically apparent in the third and fourth decade, but the age of manifestation varies from birth to the sixth decade. There appears to be no sex predilection.\[[@ref7]\] The patient presented here was 73-year-old female and a good candidate for being the oldest patient in the literature diagnosed with LDD and successfully treated.

Patients usually present with a longstanding history of vaguely defined neurological complaints.\[[@ref7]\] The duration of symptoms ranges from a few months to more than 10-year.\[[@ref8]\] Clinical symptoms and signs are mainly related to raised intracranial pressure and cerebellar dysfunction, such as headache, nausea and vomiting, gait ataxia, papilledema and cranial nerve palsies. The disease is typically unilateral, with a predilection for the left rather than the right cerebellar hemisphere. The process rarely extends to the vermis, and there is only one report of bilateral involvement.\[[@ref9]\] Our case presented with a 15-year history of gradual onset, progressively worsening tremor and unsteadiness and detailed radiological workup revealed LDD on the right side. Occasionally, the patients with LDD may even have sudden neurological deterioration due to acute heniation as senn in the present case report.

L'hermitte--Duclos disease is characterized by thickened and distorted cerebellar folia. The principal microscopic abnormalities are expansion of the internal granule cell layer with many abnormal neurons, thickening of the molecular cell layer, and absence of the Purkinje cell layer.\[[@ref7][@ref9]\] The diagnosis of LDD is usually based on its characteristic CT and MRI appearance. The typical neuroimaging features of dysplastic gangliocytoma are as a result of the indolent growth reflecting the generally benign biological behavior of these lesions. MRI usually reveals a characteristic striated pattern with enlargement of the cerebellar folia.\[[@ref7][@ref10]\] The LDD lesions may be partially calcified and show a very mild or no enhancement following administration of gadolinium-diethylene triamine pentaacetic acid. The affected cerebellar hemisphere is usually asymmetrically widened. Recently, functional MRI methods, such as diffusion-weighted imaging, perfusion imaging, and MR spectroscopy, have been reported in the assessment of LDD patients. These functional imaging methods might give additional information about the pathophysiology of LDD and be helpful in predicting the natural course of the disease.\[[@ref11][@ref12]\] In the present report, MRI revealed "tiger-striped" appearance characterized by alternant hyper-, and isointense bands on T2-weighted axial sections. Planned MR spectroscopy could not be performed as the patient was admitted to surgery in an emergency condition.

L'hermitte--Duclos disease can be isolated; however, various additional abnormalities reported in association with LDD. In 40% of cases with LDD, a diagnosis of CD is also made.\[[@ref10]\] CD is an autosomal dominant condition, which predisposes to malignancy. CD is characterized by mucocutaneous manifestations of trichilemmomas, related follicular malformations, and distinctive type of hyalinizing, mucinous fibromas, in addition to acral keratoses and oral papillomas.\[[@ref10]\] Genetic analysis has showed that a single locus within chromosome 10q23 is likely to be responsible for both these syndromes.\[[@ref13]\]

Conservative nonoperative approach has been uniformly dismal, although the growth of the tumor tissue has been slow. The operative results also have been showing an improving trend. Recurrences are common because of the incomplete removal, as the tumor blends with the normal tissue despite carrying out macroscopic complete tumor resection.

Conclusion {#sec1-4}
==========

LDD is a rare entity and which may cause indistinct neurological complaints. The exact pathogenesis remains unknown. MRI is useful and sufficient to demonstrate the typical striated pattern representing the abnormal thickening of the cerebellar folia. Occasionally, the patients with LDD may even have sudden neurological deterioration due to acute heniation as seen in the present case report. It is also imperative to distinguish this disease from other malignant lesion of the cerebellum and cerebellar malformations with its varied natural course of history and hence better ability to prognosticate such patients.
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